In order to avoid certain trivial solutions of the Diophantine equation x3+y3+z3 = x+y+z we initially assume x^y^O, z<0 and x¿¿ -z. All letters will indicate rational integers throughout, with the exception of k, t, M which denote rational numbers. S. L. Segal [l] has shown that if x = y then only finitely many solutions are forthcoming. Generalizing the method of Segal slightly we prove the following result: substituting Bb = ADa -cd2 and simplifying, we obtain (4) A(A2D3 -CB2)a3 = 3A2D2a2cd2 -3ADac2d* + c3de -B2c.
Further,
from which it follows that (5) ,4Cas -Bb3 = c.
Upon writing A2 = CE for a suitable E, multiplying (5) by (ED3 -B2) and making use of (4) we obtain from which it follows that there can arise at most one value of d for any particular specified triple (a0, b0, Co) having the above-mentioned properties. It remains to obtain an upper bound for the number of solutions of an equation of type (5) in which c has been specified. An important result of B. Delauney [2] and T. Nagell [3] states that the Diophantine equation (7) pX3 + qX2Y + rXY2 + sY3 = 1 has at most five solutions, provided that the discriminant
of the binary cubic form is negative. From this result it can further be shown [4] that ACa3 -Bb3 = c0 has at most 5|c0| solutions with the property (a, c0) = l. The discriminant of equation (5) is -27^42732C2 <0 so that the above-mentioned results apply. To get an estimate for the number of solutions of (5) for which (a, c0) > 1 we let (a, c0) = 7. Then a = ml and c0 = nl with (m, n) = 1. It follows from equation (5) together with the fact that (a, b) = l that l\ B. If B = sl then we obtain the equation (9) ACPm3 -sb3 = n in which (m, n) = (m, b) = 1. Thus equation (9) has at most 51 «| solutions. The cases (a, c0) = 1 and (a, c0) > 1 can be disposed of together if we allow « to run through all divisors of c0. Hence the total number of solutions of equation (5) Every solution of (19) necessarily has m2 = l (mod 9) so that xy and (x-y)2 are integral in every case. In any solution of (19) in which »i = 0 (mod 2) we also have w=0 (mod 2). Thus in any such case it follows that x+y = 3m and x-y = w are both even integers so that x and y are both integral as required. In the same way, any solution of (19) in which m = 1 (mod 2) must have w= 1 (mod 2) which implies that x+y and x-y ate both odd integers. Hence for all such solutions x and y are integral. The equation X2 -5T2=1 has (9, 4) as its fundamental solution. The general solution is then given by X+Yy/S= ±(9+4\/5)", n integral. Hence if w = l (mod 2) it follows that X=0 (mod 3). Since the double of any solution of X2 -5 Y2 = 1 is a solution of X2 -5 F2 = 4 it follows that there are infinitely many solutions of (19).
In order to obtain solutions of x3+y3+z3 = x+y+z with z<0 it is necessary to choose m>0. Upon squaring (11) and adding it to (16) in the case k = 3 we obtain 5wis 4 (20) 2(*2 + y2) -9m2 H-+ -• Since y = 3m-x we obtain a quadratic equation in x from which it follows that 2x~(3 + y/S/3)m. In the same way we obtain 2ỹ (3 -\/5/3)m. Thus we have shown that x3+y3+z3=x+y+z has If ¿ = 12 then clearly x+y = 0 (mod 2) holds, t = 6, M=3596 and ot2=1 (mod 36) is required. Equation (17) can be simplified and becomes (21) (3w)2 -899m2 = 1.
Since x+y=0 (mod 2), it is necessary that u> = 0 (mod 2) if x and y are both to be integral. Any solution (w, m) of (21) in which w = 0 (mod 2) necessarily has w2 = 1 (mod 36), as required by equation (15) By choosing n = 3 we obtain the solution (39579, 3609, -39589).
The second infinite class of nontrivial solutions has been found by choosing ¿=16/3.
In this case we necessarily have ot = 0 (mod 3). Equations (15) and (16) From equation (13), using the facts that ¿ = 16/3 and ot = 0 (mod 3), it follows that x+y = 0 (mod 2) and som=0 (mod 2) is necessary. If (w, m) is any solution of equation (22) in which w = 0 (mod 2) it follows that we must have ot2 = 81 (mod 144), as previously required.
The Pellian equation Z2-391F2 = 1 is known to have (7338680, 371133) as its fundamental solution [6] . Using this fact it can be shown, by using previously employed methods, that the equation 
